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Abstract of GB1 085542 

1,085,542. Rotary fluid-pumps and engines. 
W.E. STOREY. Nov.18, 1966, No. 50094/64. 
Heading F1 F. A rotary fluid-pump of the 
hinged-abutment type comprises a sleeve 5 
rotatably mounted on an eccentric 4 within a 
cylinder 1 to which the sleeve is coupled by an 
abutment plate 6, a pivot pin 1 1 fixed to one 
end of the plate being lodged in the cylinder 
between an inlet port 7 and an outlet port 8 
whereas another pivot pin 9 fixed to the 
opposite end of the plate is situated in the 
sleeve adjacent a flat surface 14 thereon. A 
recess 13 in the inner peripheral surface of the 
cylinder accommodates the plate when the 
sleeve lies close to said ports. The pivot pin 1 1 
has its ends supported by bearings (12), Fig. 2 
(not shown), that are lodged in end plates (2) 
for the cylinder 1 , which plates also support a 
driving shaft 3 attached to the eccentric 4. In 
operation, the shaft 3 and the eccentric 4 are 
rotated in an anti-clockwise direction so that 
the sleeve 5 travels orbitally within the cylinder 
1 and displaces fluid in working spaces E, F on 
either side of the plate 6 from the port 7 to the 
port 8. The pump is provided with a non-return 
valve, preferably on the high-pressure side 
thereof, said valve being situated on the low- 
pressure side when the pump is employed as 
a vacuum pump. The pump may be used as a 
fluid-driven motor, and may be adapted to 
operate as either an I. C. engine or a heat 
engine provided with working fluid by 
combustion of fuel externally thereof, the 
engine being in the form of a twin-cylinder unit. 
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COMPLETE SPECIFICATION 

Improvements in or relating to Rotary-pistonMachines of the Hinged Abutment 

Type 



I, William Edgar Storey, a national of 
Rhodesia, of 20 Park Road, Suburbs, Bula- 
wayo, Rhodesia, do hereby declare the inven- 
tion for which I pray that a patent may be 
3 granted to me, and the method by which it 
is to be performed, to be j>articulariy des- 
cribed in and by the follownig statement: — 
This invention relates to a rotary-piston 
machine of the hinged abutment type. In 
10 such a machine, an eccentrically mounted 
rotary-piston is operative!}' connected to a 
cylinder and is caused to orbit around tne 
inner circumference of the cylinder. 
Generally, in machines of the above type, 

15 the connection between the piston and 
cylinder is a flexible component and is the 
part of the machine most subjected to wear. 
In die machine disclosed herein, such con- 
nection takes the fonm of a connecting abut- 

20 ment plate which it not flexible and which 
is far less subjected to wear with the result 
that the machine will have a longer life free 
from breakdown and repair. 
According to the invention there is pro- 

25 vided a rotary-piston machine of the hinged 
abutment type, comprising a hollow cylinder 
having an internal wall and being closed at 
each of its ends by an end plate, a rotary- 
piston having a lesser diameter than the 

J(! internal wall diameter of the cylinder and 
being eccentrically mounted about the longi- 
tudinal axis of the cylinder, a connecting 
abutment plate extending between said 
cylinder wall and the piston and further 

35 extending substantially the distance between 
the end plates, and means for hingedly con- 
necting said abutment plate to the piston 
and to the end plates, the arrangement being 
such that, during operation, the piston and 

40 said abutment plate will provide separation 
of the space within the cylinder into a first 
zone communicating with an inlet to 
the machine and a second zone com- 
[Price 



municating with an outlet from the 
machine, the first zone, during operation, 45 
increasing in volume while the second zone 
decreases in volume, and the arrangement 
further being such that, during operation, 
fluid introduced into the first zone through 
the inlet will be received by the second zone 50 
from which second zone the fluid will be 
discharged through the outlet while the first 
zone increases in volume and the second 
zone decreases in volume. 

Preferably, the piston of the machine dis- 55 
closed herein comprises an eccentric dis- 
posed within a sleeve, the eccentric being 
capable of freely rotating within the sleeve. 
The sleeve is free to travel an orbit dictated 
by the throw of the eccentric without itself 60 
rotating with the eccentric. 

The present invention will be more 
readily understood from the following des- 
cription, given by way of example only, of 
a rotary-piston machine of the hinged abut- 65 
ment type reference being made to the 
accompanying drawings in which: — 

Figures 1 and 2 are respectively sectional 
end and side views of such a rotary-piston 
machine; " jq 

Figure 3 is an end view of a connecting 
abutment plate with its means for hingedly 
connecting the plate to the piston and 
cylinder: 

Figure 4 is a view taken in the direction 75 
of arrow 'A* of Figure 3; 

Figure 5 is a view taken in the direction 
of arrow 'B> of Figure 3, and 

Figure 6 shows diagrammatically five 
positions of the piston and the connecting 80 
abutment plate during a cycle of operations 

Turning to Figures 1 and 2, the machine 
has a hollow cylinder or casing 1 dosed at 
each end by an end plate 2. A bearing (not 
shown m the drawings) is included in- each 85 
end plate 2 and these support a shaft 3 cen- 



1,085,542 



traily positioned within the casing 1. The 
shaft 3 is integral with an eccentric 4 freely 
working in. a surrounding sleeve 5 which 
makes a line of contact with the inner 
5 periphery of the casing 1. Between the casing 
1 and the sleeve 5 extends a connecting abut- 
ment plate 6 which thus divides the working 
space or chamber of the. machine. An mlet 
port is indicated at 7 and an outlet port is 
10 indicated at 8. These ports permit the pass- 
age of fluids through the machine. 

Conneciing the rotary-piston (the term 
rotary-piston being used to identify the 
eccentric 4 and sleeve 5 collectively) to the 
15 connecting abutment plate 6 is a hinge con- 
nection 9 which takes the form of a knuckle 
joint. This joint comprises a pivot pin 10 
secured to the plate 6 (see Figures 3 to J) 
and received in a recess of the sleeve 5. 
20 The pivot pin 10 is similar in axial length 
to the plate 6, the cylinder 1 and the piston. 
Also connected to the plate 6 is a rurther 
.pivot pin 11 (see Figures 3 to 5) which is 
received in a recess in the cylinder 1 and 
25 which projects beyond the sides of the plate 
6 and beyond the end bounderies of the 
cylinder 1. It is this projection of the pin 
. 11 beyond the end boundaries of the 
cvlinder 1 that provides an essential diffe- 
J0 rence over known constructions and allows 
the pin 11 to be positively located in 
bearings housed in the end plates 2 forming 
. the side walls of the cylinder. Such bearings 
* ' are shown at 12 in Figure 2. 
^5 The inner wall of the cylinder 1 is 
recessed at 13 to accommodate the plate 6 
which will hinge into it out of the path of 
the sleeve 5 each time the line of contact 
between the sleeve 5 and cylinder 1 passes 
40 across the plate 6 during operation of me 
machine. The sleeve 5 is provided with a 
flat portion 14 for engagement with the 
plate 6. It will be appreciated that there is 
- no necessity to complicate the shape of the 
45 plate 6 as a simple shape can be accom- 
modated by providing matching recesses in 
the cylinder and piston. The space within 
the cylinder which accommodates the pin 
11 need provide no bearing surface but cn!y 
50 sufficient interference to provide a seal which 
will restrict the flow of gas or liquid from 
the high pressure side to the low pressure 
side of the plate 6. 
Instead of providing the sleeve 5 with a 
55 flat portion 14, the plate 6 may be provided 
with a portion concaved on a radius sub- 
stantially equal to the radius describing the 
inner peripheral surface of the cylinder for 
engagement with the sleeve 5. 
60 The throw of the eccentric 4 will cause 
the sleeve 5 to travel in a circular path 
within the cylinder 1 and maintain the line 
of contact with the cylinder 1 during the 
cycle of operations with the exception of the 
65 crossing of the plate 6 when contact will be 



made between the sleeve 5 and the inner 
surface of 15 of the plate 6. 

Referring to Fiaure 1, point P is a point 
on the periphery of the piston directly jomo- 
site the hinge connection 9. The dotted 1 ne 70 
prescribes the travel of the point P during 
one revolution of the eccentric i ; e. one com- 
plete orbit of the piston. The elliptical shape 
of this path of travel is due to the oscilla- 
tion of the piston about its own axis as it 73 
orbits within the cylinder. 

Provided that the high pressure is con- 
fined to the chamber bounded by the top 
side of the plate 6, the thrust on the piston 
pivot due to this pressure, coupled with the 80 
thrust due to the inertia of the moving 
piston, results in a thrust moving across the 
full bearins face provided by the recess in 
the periphery of the piston accommodating 
the pivot pin 10. The inertia due to the 85 
movement of the plate 6 is opposed in one 
direction by the full bearing face of 'he 
hinge connection 9, and in the other direc- 
tion by the pressure on the plate 6. There 
is therefore no thrust load towards t\t 90 
open side of the recess locating the pivot pin 

10 in the piston. 
The operation of the machine as a pump 

is based on the induction and expulsion of 
the fluid into and from the volume between 95 
the piston and the cylinder 1. Other than 
wh-n the line of contact between the sleeve 

5 and cylinder 1 coincides with the hinge 
connection 9 between the sleeve 5 and plate 

6 this space will be divided into two zones, 100 
or spaces, E, F, by the sleeve 5 and the 
plate 6 and orbiting movement of the piston 
will progressively enlarge the one space E 
causing Induction of the fluid through the 
inlet port 7 and diminish the other space r H5 
causing expulsion of the fluid through the 
outlet port 8. Thus, the two spaces E, F are 
always joining one another as the machine 

is ooerated so that movement of the fluid 
thrcudi the machine is continuous. HO 

Referring to Fi-ure 6 which illustrates Jhe 
operation of the^ machine the shaft 3 is 
rotated to produce anti-clockwise motion oi 
the piston within the cylinder 1 and Figure 
6A shews the cycle commencing as the line 1 13 
of contact between the sleeve 5 and tbe 
cylinder 1 passes the inlet port 7. The space 
E is beeinnins to enlarge with the resulting 
induction of fluid through the inlet port 7. 
In Figure 6B, space E has increased to fill 120 
approximately half the machine capacity 
and space F has correspondingly diminished. 
At the position shown in Figure 6C, the full 
capacity of the machine is occupied by 
«pace E and filled with the fluid induced 125 
threuah the inlet port 7 to the substantial 
total exclusion of space F. As the cycle con- 
t ; nues and the sleeve 5 engages across the 
plate 6 (see Figures 6D and 6E) to reach 
aeain the position illustrated in Figure 6A. 130 



space E becomes space F ami during the 
next cycle of operations the fluid, now 
occupying space F, is expelled through the 
outlet port c as space F diminishes. 
3 During the cycle of operations, the hinge 
connection between the plate 6 and the 
cylinder 1 permits the plate 6 to hinge cut 
of and into the recess 13 and the joint 9 
allows the sleeve 5 to progress in an orbit 

10 dictated by the rotating eccentric 4. The 
eccentric 4 is free to rotate within the sleeve 
5, the latter thus being able to provide in 
effect a good sliding connection between the 
piston and the plate 6 whilst making pcs- 

15 sible a non-flexible connection between the 
piston and the cylinder 1. fl 

Referring again to Figure 6, it will be 
seen that movement of the piston from its 
'position in Figure 6D to its position in 

20 Figure 6E effects no work, as during this 
period fluid can move freely between the 
inlet and outlet ports. It is therefore essen- 
tia] that a non-return valve be provided, 
preferably on the delivery side when the 

25 machine is used as a pressure pump, or on 
the inlet side when the machine is used as 
a suction or vacuum pump. 

It will be seen that there is disclosed 
herein a positively located rigid connecting 

30 abutment plate disposed between the piston 
and the cylinder. It will also be seen that 
there is disclosed herein a positively located 
pivot for the connecting abutment plate, 
which will allow maximum displacement 

35 between cylinder and piston, and yet resist 
the forces set up by the rapidly moving 
piston, and so by combining large displace- 
ment per revolution with high speed opera- 
tion, gain large volume displacement in rela- 

40 lion to the size of the machine together with 
an acceptable volumetric efficiency. 

The machine as disclosed herein can be 
used as a fluid or gas pump, or as a fluid 
or gas motor, and it is feasible that with 

45 suitable yalve gear and cooling facilities 
that a twin cylinder unit can be adapted to 
function as an internal combustion engine or 
external combustion heat engine. 
WHAT I CLAIM IS:— 

50 LA rotary-piston machine of the hinged 
abutment type, comprising a hollow cylinder 
having an internal wall and being closed at 
each of its ends by an end plate, a rotary- 
piston having a lesser diameter than the 

55 internal wall diameter of the cylinder and 
being eccentrically mounted about the longi- 
tudinal axis of the cylinder, a connecting 
abutment plate extending between said 
cylinder wall and the piston and further 

60 extending substantially the distance between 
the end plates, and means for hingedly con- 



necting said abutment plate to the piston 
and to the end plates, the arrangement being 
such that,. during operation, the piston and 
said abutment plate will provide separation 65 
of the space within the cylinder into a first 
zone communicating wtih an inlet to the 
machine and a second zone communicating 
with an outlet from the machine, the first 
zone, during operation, increasing in volume 70 
while the second zone decreases in volume, 
and the arrangement further being such 
that, during operation, fluid introduced into 
the first zone through the inlet will be 
received by the second zone from which 75 
second zone the fluid will be discharged 
through the outlet while the first zone 
increases in volume and the second zone 
decreases in volume. 

2. A rotary-piston machine according to 80 
claim 1, wherein the hinge means connecting 
said abutment plate to the piston comprises 

a knuckle joint. 

3. A rotary-piston machine according to 
claim 1 or claim 2, wherein the hinge means K5 
connecting said abutment plate to the end 
plates comprises a bearing in each of the 
end plates, each bearing receiving a pivot 
pin portion. 

4. A rotary-piston machine according to 90 
any one of the preceding claims, wherein 
the piston comprises an eccentric disposed 
within a sleeve, the eccentric being capable 

of freely rotating within the sleeve. 

5. A rotary-piston machine according to 95 
any one of the preceding claims, wherein the 
cylinder is recessed to accommodate said 
abutment plate whereby said abutment plate 
can hinge into the recess out of the path of 

the piston. ^ 

6. A rotary-piston machine according to 
any one of the preceding claims, wherein 
the piston is cylindrical except for a flat per- 
tion for engagement with a flat Dortion of 
said abutment plate. * 105 

7. A rotary-piston machine according to 
any one of claims 1 to 5, wherein the piston 
is cylindrical, and wherein said abutment 
plate has a portion for engagement by the 
piston, said portion being concaved on a HO 
radius substantially eaual to the radius des- 
cribing the inner peripheral surface of the 
cylinder. 

8. A rotary-piston machine substantially 

as herein described with reference to the 115 
accompanying drawings. 

A. A. THORNTON & CO., 
Chartered Patent Agents, 
Northumberland House, 
303/306 High Holborn, 
London, W.C.I. 
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